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TITLE: Facing sheet for an absorbent article and method for 
producing same 

TECHNICAL FIELD: 

The present invention relates to a facing sheet for an 
absorbent article according to the preamble of claim 1 and 
a method of producing a facing sheet according to the 
preamble of claim 7. 

BACKGROUND OF THE INVENTION: 

Absorbent articles such as sanitary napkins, disposable 
diapers and incontinence pads are generally made up of an 
absorbent core sandwiched between a liquid permeable facing 
sheet and a liquid impermeable backing sheet. The facing 
sheet contacts the wearer and is either naturally permeable 
or is apertured to allow discharged bodily fluids to pass 
through the facing sheet to be thereafter retained in the 
absorbent core. 

With absorbent articles of this nature, it is of particular 
importance that the facing sheet imparts the impression of 
dryness, even when the article has been worn for an 
extended period of time. In addition, the facing sheet must 
feel comfortable when contacting the skin of the wearer. 

Whilst the facing sheet must be permeable to allow fluid to 
pass through to the absorbent core, the facing sheet should 
not suffer from rewetting when the absorbent article is 
subjected to compressive forces which may arise as a result 
of movement of the wearer. On the other hand, it is 
important that the apertures in the facing sheet remain 
open even when the absorbent article is compressed, 
otherwise discharged fluid will collect on the surface of 
the facing sheet. 



Various facing sheets are documented in patent literature. 
By way of example, an apertured plastics facing sheet is 
disclosed in US-A-4 626 254 in which the apertures are 
located in depressions arranged in the upper layer of the 
facing sheet, with the apertures being formed in vertical 
walls of the depressions. Such a facing sheet is however 
relatively complicated to manufacture since high precision 
is required to form the apertures. 

A facing sheet is described in EP-A-0 235 309 which 
comprises non-woven fabric having two layers of different 
fibre compositions. The layer of the fabric which faces the 
wearer is apertured. Such a facing sheet is made by forming 
the first layer by subjecting a fibrous web to a high 
velocity water jet treatment on a support carrying aperture 
formation elements, forming the second layer by subjecting 
a fibrous web to either water treatment or heat fusion 
treatment, and simultaneously combining the first layer 
with the second layer by either of these treatments . A 
disadvantage with such a process is that the process is 
utilizable on a restricted number of different materials 
only. 

GB-A-2 235 878 describes a facing sheet made up of an 
apertured hydrophobic resin film and a liquid retentive 
structure body having a hydrophillic surface and a three- 
dimensional skeleton structure. The skeleton structure 
comprises a plurality of randomly distributed pores which 
communicate with the apertures in the resin film to 
allegedly allow the rapid introduction of a liquid into an 
absorbent. The apertures in the resin film may be formed by 
blow moulding and generally have a diameter lying between 
1 and 5 mm. Due to the random distribution of the pores in 
the skeleton structure, it is difficult to accurately 
predict the rate of liquid take up of such a facing sheet. 
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EP-A-0 214 608 describes an apertured facing sheet 
comprising a non-woven web network of essentially unbroken 
thermoplastic fibres. Each aperture is formed by a heated 
pin which penetrates the nonwoven fabric and separates the 
fibres thereof, with heat from the pin causing the 
separated fibres to consolidate and set to prevent 
subsequent closing of the hole. A disadvantage with such a 
facing sheet is that the equipment necessary for its 
manufacture requires very close tolerances since each pin 
tip has to pass into a corresponding hole with perfect 
clearance. Again, such apparatus is suitable only for 
making relatively large diameter apertures. 

A further process for forming an apertured plastics facing 
15 sheet is to heat a plastic film with hot air as the film 

passes around an apertured roll. By applying a vacuum 
within the roll, portions of the plastic film are drawn 
into the apertures of the roll and burst to thereby create 
corresponding apertures in the facing sheet. Due however to 
the application of heat, the properties of the sheet are 
altered. In addition, the lower periphery of each of the 
thus burst apertures is uneven and the apertures themselves 
have a tendency to close when the sheet is subjected in use 
to compressive forces. 

25 

SUMMARY OF THE INVENTION: 

It is therefore an object of the present invention to 
provide a facing sheet having an apertured first layer 
which fulfils the requirements of comfort and cleanliness 
30 and which is easier to manufacture than previous facing 

sheets . 
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This object is achieved by a facing sheet according to 
claim 1 . 
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It is a further object of the present invention to provide 
a method of producing a facing sheet for use in an 
absorbent article in which the hole size and dispersion can 
be accurately controlled to provide exact flow 
characteristics of a liquid through the facing sheet. 

This object is achieved in accordance with the present 
invention by a method according to claim 7. 

Preferred embodiments of the facing sheet and method are 
detailed in the respective dependent claims. 

The provision of depressions in the second layer of the 
facing sheet according to the invention implies that the 
surface area of material of the second layer which is 
exposed to the liquid as it flows through the holes in the 
first layer can be selected depending on the depth of the 
depressions. In addition, the greater the depth of 
depression, the shorter the flow path through the second 
layer to the underlying absorbent core. In this manner, the 
flow characteristics of the liquid through the facing sheet 
to the underlying absorbent core can be accurately 
controlled. That material of the facing sheet is removed by 
a milling process implies that very accurate control of the 
depth of material removal can be attained. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

The invention will be described in the following in greater 
detail by way of example only and with reference to the 
attached drawings, in which 

Fig. 1 is a schematic perspective view of a portion of 
facing sheet according to the invention; 

Fig. 2 is a schematic sectional view along line II-II of 
Fig. 1, though on a larger scale; 
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Figs. 3 and 4 correspond to Fig. 2, though illustrate 
different embodiments of the facing sheet according 
to the invention; 

Fig. 5 is a schematic representation of one stage in the 
manufacturing process for making a facing sheet, 
whilst 

Fig. 6 shows on an enlarged scale a portion of the 
equipment illustrated in Fig. 5. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS: 
In the drawings, reference numeral 10 generally denotes a 
facing sheet according to the present invention. The facing 
15 sheet is intended to be used in absorbent articles such as 

sanitary towels, diapers or bandages which, in addition to 
a facing sheet, further comprise a liquid impermeable 
backing sheet and an absorbent core located therebetween. 

20 The facing sheet 10 illustrated in Figs. 1 and 2 comprises 

a laminate made up of a first layer 12 and a second layer 
14. Preferably, the layers making up the laminate are 
substantially coextensive to thereby form a unitary, 
substantially homogeneous facing sheet. When used in 

25 conjunction with an absorbent article, the first layer 12 

is uppermost, i.e. the first layer 12 is intended to face 
the wearer of the absorbent article. As is common in the 
art, the first layer is provided with a plurality of 
through holes 16. As is most clearly shown in Fig. 2, each 

30 hole 16 is delimited by an upper perimeter 18 and a lower 

perimeter 20. In this manner, liquid discharged onto the 
first layer 12 can migrate through the holes 16 to the 
second layer 14. Preferably, the first layer 12 has a 
thickness between 5 and 30 nm and the second layer has a 

35 thickness between 10 and 7 0 pi. 
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In accordance with one aspect of the present invention, the 
second layer 14 presents first depressions 22 which are 
arranged such that the lower perimeter 20 of each hole 16 
in the first layer 12 is aligned with an associated 
depression 22 in the second layer 14. By selecting a 
suitable size of through hole 16 and depth of depression 
22, the rate of flow of discharged liquid through the 
facing sheet 10 can be accurately controlled. By way of 
example, a through hole 16 may have a cross-sectional area 
of between 1.0 and 25 mm 2 , whilst a suitable depth for a 
depression 22 may lie between 5 and 50 urn. 



In order to hinder discharged bodily fluids from remaining 
on the surface of the facing sheet 10, the first layer may 

15 comprise a generally hydrophobic material and the second 

layer advantageously comprises a generally hydrophillic 
material. As will be apparent from the subsequent 
description of the method in accordance with the invention 
for producing a facing sheet, since the method can be 

20 practised on a wide variety of materials, the facing sheet 

of the present invention may include a first layer of film, 
nonwoven or woven fibres. Suitable materials include 
polyethylene, polypropylene, polyester, acrylic, nylon, 
PVC, hydrophobic cotton fibres or similar. Typically, the 

25 first layer consists of a polyethylene-polypropylene film. 

The second layer may include any of these materials or 
rayon fibres, a foam-plastic, polyester or cellulose 
fibres . 

30 A second embodiment of the facing sheet in accordance with 

the present invention is illustrated in Fig. 3. In common 
with the facing sheet of Figs. 1 and 2, the facing sheet in 
Fig. 3 comprises a first layer 12 with through holes 16 and 
a second layer 14 with first depressions 22 aligned with 

35 the through holes in the manner as described above. In 

contrast to the previously described facing sheet, the 
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facing sheet of Fig. 3 is provided with a third layer 24 
located between the first and second layer. This third 
layer advantageously comprises a plastics film which serves 
to inhibit rewetting of the first layer. In order to permit 
5 liquid to migrate from the first layer 12 to the second 

layer 14, the third layer 24 exhibits through holes 26 
aligned with the through holes 16 of the first layer. 

A further embodiment of the facing sheet in accordance with 
10 the present invention is illustrated in Fig. 4. In this 

embodiment, the second layer 14 presents second depressions 
28 extending into the second layer to a predetermined depth 
measured from the surface of the second layer remote from 
the first layer. Advantageously, these second depressions 
15 lie offset relative to the first depressions 22. In this 

manner, the length of the liquid flow path, i.e. the amount 
of material in the second layer through which discharged 
liquid must flow before reaching the underlying absorbent 
core, can be shortened whilst still maintaining adequate 
20 strength in the facing sheet. 

The above described embodiments of the facing sheet 
according to the present invention may advantageously be 
produced using the method described below which forms 
25 another aspect of the present invention. 

Thus, the present invention provides a method for producing 
a facing sheet for absorbent articles in which the sheet 
has a first major surface and a second major surface and 

30 comprises at least one material layer. With particular 

reference to Figs. 5 and 6, the method involves passing the 
facing sheet 10 between a first set of rollers 30 
comprising a pattern roller 32 having a plurality of 
projections 34 and a milling cutter 36 having cutting edges 

35 38 so that a portion of the material layer is removed to a 

predetermined depth from the first major surface. 
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As is most clearly apparent from Fig. 6, the projections 34 
on the pattern roller 32 cause the facing sheet to be 
lifted in a region in which it is desired to remove 
material. Depending on the ratio between the thickness of 
the facing sheet and the clearance between the upper 
surface of the projection 34 and the cutting edge 38 , a 
predetermined depth of material can be removed from the 
facing sheet. The cross sectional area of each hole which 
is so produced is dependent on the cross sectional area of 
the projection 34, assuming that the cutting edge 38 
extends across the entire width of the projection. 

It will be readily apparent that by providing pattern 
rollers having different sizes and distribution of 
projections, apertured facing sheets can be produced having 
through holes of particular size and selected position. 

Although the above method may be utilized on a facing sheet 
consisting of just one material layer, the method is 
eminently suitable for producing the facing sheet as 
illustrated in Figs. 1 to 4 in which a plurality of 
material layers is present. 

Thus, and with reference to Fig. 2, when the facing sheet 
comprises a laminate made up of a first layer 12 having a 
first thickness t x and a second layer 14 having a second 
thickness t 2 , the predetermined depth of the material 
removed from the facing sheet is selected to be greater 
than the first thickness t x though less than the sum of the 
first and second thickness. 

Similarly, and with reference to Fig. 3, when the facing 
sheet includes a third layer 24 having a third thickness t 3 
located between the first and second layer, the 
predetermined depth of material removed from the facing 
sheet is chosen to exceed the sum of the first and third 



thickness, though is less than the sum of the first, second 
and third thickness. 

The embodiment of the invention illustrated in Fig. 4 may 
be obtained by firstly creating holes and depressions to a 
predetermined depth from the first major surface of the 
facing sheet as described above, and then subsequently 
passing the facing sheet through a second set of rollers 
comprising a pattern roller having a plurality of 
projections and a milling cutter having cutting edges so 
that a portion of said material layer is removed to a 
predetermined depth from the second major surface. 

Naturally, it is to be understood that the present 
invention is not restricted to the embodiments described 
above and shown in the drawings, but may instead be varied 
within the scope of the appended claims. For example, the 
number of material layers making up the facing sheet may be 
more than three. 



CLAIMS: 



1. A facing sheet (10) for absorbent articles 
comprising a laminate made up of at least a first layer 
(12) and a second layer (14) , said first and second layers 
being substantially coextensive, said first layer being 
intended to face a wearer when the absorbent article is in 
use and comprising a plurality of through holes (16) 
delimited by an upper perimeter (18) and a lower perimeter 
(20) to thereby permit liquid to migrate through to -the 
second layer (14), characterized in that said second layer 
presents first depressions (22) which are arranged such 
that the lower perimeter (20) of each hole in the first 
layer (12) is aligned with an associated depression in the 
second layer (14). 

2. The facing sheet according to claim 1, characterized 
in that said first layer (12) comprises a generally 
hydrophobic material and in that said second layer (14) 
comprises a generally hydrophillic material. 

3. The facing sheet according to claim 1 or 2, 
characterized in that a third layer (24) is located between 
said first and second layer, said third layer comprising an 
apertured plastics film. 

4 . The facing sheet according to any one of the 
preceding claims, characterized in that said second layer 
(14) presents second depressions (28) extending into said 
second layer to a predetermined depth measured from the 
surface of the second layer remote from said first layer 
(12) . 



5. The facing sheet according to claim 4, characterized 
in that said second depressions (28) lie offset relative to 
said first depressions (22). 

6. The facing sheet according to any one of the 
preceding claims, characterized in that said first layer 
(12) has a thickness between 5 and 30 um and in that said 
second layer (14) has a thickness between 10 and 70 um. 

7. A method for producing a facing sheet (10) for 
absorbent articles, said sheet having a first major surface 
and a second major surface and comprising at least one 
material layer, characterized by passing the facing sheet 
between a first set of rollers (30) comprising a pattern 
roller (32) having a plurality of projections (34) and a 
milling cutter (36) having cutting edges (38) so that a 
portion of said material layer is removed to a 
predetermined depth from said first major surface. 

8. The method according to claim 7, characterized in 
that said facing sheet is a laminate made up of a first 
layer (12) having a first thickness (tj) and a second layer 
(14) having a second thickness (t 2 ), and in that said 
predetermined depth is greater than said first thickness 
though less than the sum of said first and said second 
thickness . 

9. The method according to claim 7, characterized in 
that said facing sheet is a laminate made up of a first 
layer (12) having a first thickness (ti), a second layer 
(14) having a second thickness (t 2 ) and a third layer (24) 
having a third thickness (t 3 ) , wherein said third layer is 
located between said first and second layer, and in that 
said predetermined depth exceeds the sum of said first and 
third thickness, though is less than the sum of the first, 
second and third thickness. 
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10. The method according to any one of claims 7 to 9 , 
characterized by subsequently passing said facing sheet 
(10) through a second set of rollers comprising a pattern 
roller having a plurality of projections and a milling 
cutter having cutting edges so that a portion of said 
material layer is removed to a predetermined depth from 
said second major surface. 

11. A facing sheet as claimed in claim 1 
substantially as hereinbefore described with reference 
to and as illustrated in any one of Figures 1 to 4 of 
the accompanying drawings. 

12. A method as claimed in claim 7 substantially as 
hereinbefore described with reference to an as 
illustrated in Figure 5 or Figure 6 of the 
accompanying drawings. 
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